Growth, differentiation and survival of HC11 mammary epithelial cells: diverse effects of receptor tyrosine kinase-activating peptide growth factors.
The HC11 mouse mammary epithelial cells are a useful in vitro model of mammary cell differentiation. When treated with the lactogenic hormones mix dexamethasone, insulin and prolactin (DIP) these cells synthesize the milk protein beta-casein. HC11 cells express receptor tyrosine kinases (RTK) of various subclasses. Here we present an analysis of the effect of their stimulation on growth, differentiation and survival. Growth conditions are an important part in the HC11 cell differentiation program. In order to respond optimally to DIP, cells must be grown to confluency in medium containing epidermal growth factor (EGF) plus insulin, at which stage the cells are defined as competent. During the growth phase all the peptide factors rested in this study: EGF, fibroblast growth factor (FGF)-2, insulin, IGF-I, platelet-derived growth factor (PDGF) and stem cell factor (SCF), stimulated MAP kinase (ERK2) activity and-DNA synthesis. However, not all factors were equivalent in promoting competency. Only FGF-2 replaced EGF during growth, while IGF-1 or SCF were able to substitute for insulin. PDGF replaced neither EGF nor insulin and was ineffective as a competence factor. The only peptide which could substitute for insulin in the lactogenic DIP mix and induce beta-casein synthesis was IGF-1, albeit at a high concentration. Competent cultures of HC11 cells maintained in serum-free medium in the presence of only dexamethasone and prolactin undergo apoptosis, which is prevented by the addition of either insulin, IGF-1, FGF-2, or EGF, but not PDGF or SCF. We conclude that in HC11 cells all peptide factors induce DNA synthesis but have distinct effects on differentiation and survival in HC11 cells.